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7KHZHOOHVWDEOLVKHG7RWDO&RVWRI2ZQHUVKLS7&2FRQFHSWFDQVXSSRUWWKHGHYHORSPHQWRUDVVHVVPHQWRI3URGXFW6HUYLFH6\VWHPV366
VLQFHLWDGRSWVDOLIHF\FOHSHUVSHFWLYHWKHUHIRUHHQDEOLQJD³ZKROHFRVW´HYDOXDWLRQWKDWPD\OHDGWRHFRHIILFLHQWFKRLFHVE\FXVWRPHUV7KLV
SDSHUH[SORUHVDQDSSOLFDWLRQRIWKH7&2FRQFHSWWRDOXPLQXPPHOWLQJIXUQDFHVDVSHFLILFH[DPSOHRIKLJKO\HQHUJ\LQWHQVLYHHTXLSPHQW
$7&2PRGHOLVFUHDWHGYDOLGDWHGDQGWHVWHGWKURXJKFDVHVWXGLHVRIVPDOODQGPHGLXPVL]HGDOXPLQXPGLHFDVWLQJSURGXFHUVORFDWHGLQ
/RPEDUG\(PSLULFDO ILQGLQJV RI WKH DQDO\VHV FDUULHG RXW WKURXJK WKHPRGHO VXJJHVW WKHPDLQ GHWHUPLQDQWV RI IXUQDFHV 7&2 DQG SRVVLEOH
OHYHUV WRUHGXFHFRVWVRIVXFKHTXLSPHQW2QDYHUDJHRSHUDWLQJFRVWVRIDQDOXPLQXPPHOWLQJ IXUQDFHVXFKDVPDWHULDOV ODERUDQGHQHUJ\
FRPELQHIRUDERXWRIWKHIXUQDFH7&2%DVHGRQFXUUHQWRSHUDWLRQDOPRGDOLWLHVWKHVWXGLHGFRPSDQLHVLQFXUFRVWVUDQJLQJIURPDERXW
WR(XURVSHUWRQRIPROWHQDOXPLQXPGXHWRIXUQDFHVRZQHUVKLSDQGXWLOL]DWLRQ7KLVHYDOXDWLRQOHDGVWRLGHQWLI\DFWLRQVWRUHGXFHVXFK
FRVWVHJWKURXJKHQHUJ\HIILFLHQWIXUQDFHVVFDOHHFRQRPLHVE\LQVWDOOLQJFHQWUDOL]HGODUJHVL]HGIXUQDFHVDQGLGHDVIRUWKHGHYHORSPHQWRI
XVHRUUHVXOWRULHQWHG366W\SHV

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHVFLHQWLILFFRPPLWWHHRIWKHWK3URGXFW6HUYLFH6\VWHPVDFURVV/LIH&\FOH
.H\ZRUGV7RWDO&RVWRI2ZQHUVKLS3URGXFW6HUYLFHV\VWHPFRPSXWDWLRQPRGHOFDVHVWXGLHVPHOWLQJIXUQDFHVDOXPLQXPGLHFDVWLQJFRVWUHGXFWLRQOHYHUV

,QWURGXFWLRQ
,QFUHDVLQJ SUHVVXUHV DULVH WR DGRSW D PRUH VXVWDLQDEOH
DSSURDFK WR SURGXFW GHVLJQPDQXIDFWXUH DQG XVDJH DW ERWK
WKH EXVLQHVV DQG FRQVXPHU OHYHOV >@ $PRQJ WKHVH D
3URGXFW6HUYLFH 6\VWHP 366 DSSURDFK KDV EHHQ DGYRFDWHG
DV D ZD\ WR DFKLHYH HQYLURQPHQWDO LPSURYHPHQWV >@
+RZHYHU WKH TXDQWLILFDWLRQ RI WKH HQYLURQPHQWDO DQG
HFRQRPLF EHQHILWV DFKLHYDEOH WKURXJK 366V LV XQGHU
LQYHVWLJDWHG >@ DOWKRXJK WKH DGRSWLRQ RI PHWKRGV VXFK DV
/&$DQG/&&KDVEHHQVXJJHVWHG7KLVSDSHUDGRSWVD7RWDO
&RVW RI 2ZQHUVKLS 7&2 DSSURDFK WR DGGUHVV WKH HFR
HIILFLHQF\RIDOXPLQXPPHOWLQJIXUQDFHVDSDUWLFXODUW\SHRI
KLJKO\HQHUJ\LQWHQVLYHHTXLSPHQW
7&2LVWKHVXPRIDOOFRVWVDVVRFLDWHGZLWKWKHDFTXLVLWLRQ
XVH DQG PDLQWHQDQFH RI D SURGXFW RU D VHUYLFH >@ DQG LV
JHQHUDOO\UHJDUGHGDVWKH³WUXHFRVW´RIEX\LQJDQLWHPIURPD
SDUWLFXODU VXSSOLHU >@7R FRPSXWH WKH7&2RI D SURGXFW
VHUYLFH RU 366 DOO FRVWV LQFXUUHG E\ LWV HQG XVHU GXULQJ WKH
SXUFKDVLQJ SURFHVV DQG WKH ORQJWHUP XWLOL]DWLRQ RI WKH
SXUFKDVHGLWHPPXVWEHLGHQWLILHGDQGTXDQWLILHG>@
0HWDO FDVWLQJ LV RQH RI WKH PRVW DQFLHQW DQG YHUVDWLOH
WHFKQLTXHV WR SURGXFH VHPLILQLVKHG PHWDO SURGXFWV DQG
FRPSRQHQWV LW FRQVLVWV LQSRXULQJ OLTXLGPHWDO LQWRDPRXOG
DQG WKHQDOORZLQJ LW WRVROLGLI\DQGFRROGRZQ>@$PRQJVW
PHWDO FDVWLQJSURFHVVHVGLHFDVWLQJ VWDQGVRXWDVDKLJKUDWH
PDQXIDFWXULQJ SURFHVV RI QRQIHUURXV FRPSRQHQWV ZLWK
H[WUHPHO\ VPRRWK VXUIDFHV DQG H[FHOOHQW GLPHQVLRQDO
DFFXUDF\>@'LHFDVWLQJFRPSDQLHV LQFXU ODUJHFDSLWDOFRVWV
WR SXUFKDVH DSSURSULDWH SURGXFWLRQ HTXLSPHQW ZKLFKPDNHV
GLHFDVWLQJSURFHVVSURILWDEOHIRUODUJHVFDOHSURGXFWLRQWKLV
LQ WXUQ HQWDLOV FRQVLGHUDEOH RSHUDWLQJ FRVWV GXH WR PHWDO
PHOWLQJDQGFDVWLQJ>@
$OXPLQXPGLHFDVWLQJSURGXFHUVFRPELQHIRUDERXWRI
ZRUOGZLGHSURGXFWLRQRI QRQIHUURXVPHWDO FDVWLQJV >@ DQG
LQFXU VLJQLILFDQW HQHUJ\ FRVWV WR FDUU\ RXW SURGXFWLRQ
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DFWLYLWLHV >@ 2Q DYHUDJH WKH PHOWLQJ IXUQDFH LH WKH
HTXLSPHQW ZKLFK OLTXHILHV PHWDO LQ SUHSDUDWLRQ WR D FDVWLQJ
SURFHVVDFFRXQWVIRUDUHPDUNDEOHRIWKHRYHUDOOHQHUJ\
FRQVXPSWLRQ RI DQ DOXPLQXP GLH FDVWLQJ IDFLOLW\ >@
7KHUHIRUH PHOWLQJ IXUQDFHV FDQ EH UHJDUGHG DV FUXFLDO
HTXLSPHQW WR RSWLPL]H ERWK WKH RSHUDWLQJ FRVWV RI DQ
DOXPLQXP GLH FDVWLQJ IDFLOLW\ DQG WKH SD\EDFN WLPH RI
LQYHVWPHQWVLQGLHFDVWLQJHTXLSPHQW
,Q WKLV SDSHU WKH DSSOLFDWLRQRI WKH7&2PHWKRGRORJ\ WR
DOXPLQXPPHOWLQJ IXUQDFHV LV H[SORUHG WKURXJK WKH FUHDWLRQ
WHVWDQGYDOLGDWLRQRID7&2EDVHGPRGHORIVXFKHTXLSPHQW
WKHQGLVFXVVHGLQWKHOLJKWRI366UHVHDUFK
5HVHDUFKVHWWLQJ
7KLVSDSHU GHVFULEHV WKH ILUVW VWHSRI DQRQJRLQJ UHVHDUFK
SURMHFW ZKLFK DLPV WR DSSO\ WKH 7&2 PHWKRGRORJ\ DQG WR
LQYHVWLJDWH WKH DSSOLFDWLRQ RI WKH 366 FRQFHSW WR DOXPLQXP
PHOWLQJIXUQDFHV7KHILUVWVWHSRIWKLVUHVHDUFKDLPVWR
 FUHDWHYDOLGDWHDQGWHVWD7&2PRGHORIDOXPLQXPPHOWLQJ
IXUQDFHV
 LGHQWLI\ WKH PDLQ GHWHUPLQDQWV RI WKH IXUQDFHV 7&2 DQG
SRVVLEOH FRVW UHGXFWLRQ OHYHUV RI LQWHUHVW WR DOXPLQXPGLH
FDVWLQJSURGXFHUV
 GLVFXVVWKHILQGLQJVLQWKHOLJKWRIWKH366FRQFHSW
$W ILUVWD OLWHUDWXUHUHYLHZRIVHOHFWHGDSSOLFDWLRQVRI WKH
7&2PHWKRGRORJ\ WR PDQXIDFWXULQJ DQG VHUYLFH FRQWH[WV LV
FDUULHGRXW DLPHG WRDQDO\]HFRVW HOHPHQWVDQGFRPSXWDWLRQ
SURFHGXUHDGRSWHGE\DXWKRUV
6HFRQGO\ FDVH VWXGLHV RI  VPDOO DQG PHGLXPVL]HG
DOXPLQXPGLHFDVWLQJSURGXFHUVDUHFRQGXFWHGLQRUGHUWR
x VWUXFWXUHD7&2PRGHORIDOXPLQXPPHOWLQJIXUQDFHVDQG
FROOHFW LQSXW GDWD WR WKH PRGHO LQ FRRSHUDWLRQ ZLWK WKH
VWXGLHGFRPSDQLHV
x FRQILUP WKHYDOLGLW\RIERWK WKH LQSXWGDWDDQG WKH UHVXOWV
RI7&2FRPSXWDWLRQ
x DQDO\]H WKH 7&2 RI WKH VWXGLHG IXUQDFHV DQG LQYHVWLJDWH
KRZLWLVLPSDFWHGE\WKHLQSXWGDWDWRWKHPRGHO
%DFNJURXQG
3URGXFWVHUYLFHV\VWHPV366V
$ 3URGXFW6HUYLFH 6\VWHP LV GHILQHG DV ³D V\VWHP RI
SURGXFWVVHUYLFHVVXSSRUWLQJQHWZRUNVDQGLQIUDVWUXFWXUHWKDW
LV GHVLJQHG WR EH FRPSHWLWLYH VDWLVI\ FXVWRPHU QHHGV DQG
KDYH D ORZHU HQYLURQPHQWDO LPSDFW WKDQ WUDGLWLRQDO EXVLQHVV
PRGHOV´ >@ 7KH 366 UHVHDUFK VWUHDP HPSKDVL]HV WKH
REMHFWLYH RI UHGXFLQJ WKH OLIHF\FOH LPSDFWV RI SURGXFWV DQG
VHUYLFHV DQG WKHUHIRUH LQFUHDVLQJ WKHLU VXVWDLQDELOLW\ 7KH
GHILQLWLRQRI366UHSRUWHGDERYHPRUHRYHUUHIOHFWVWKHYLHZ
WKDW 366V KDYH D GLIIHUHQW EXVLQHVVPRGHO WKDQ ³WUDGLWLRQDO´
SURGXFWV
)LJXUH  UHSRUWV RQH RI WKH PRVW DFNQRZOHGJHG
FODVVLILFDWLRQVRI366V>@ZKHUHWKUHHFDWHJRULHVDQGHLJKW
VXEFDWHJRULHV DUH LGHQWLILHG LQEHWZHHQ WKH WZR H[WUHPHV RI
³SXUHSURGXFW´DQG³SXUHVHUYLFHV´
,Q SURGXFWRULHQWHG 366V WKH EXVLQHVV PRGHO LV VWLOO
PDLQO\ JHDUHG WRZDUGV VDOHV RI SURGXFWV EXW VRPH H[WUD
VHUYLFHV DUH DGGHG )RU ERWK FXVWRPHUV DQG VXSSOLHUV WKLV
PRGHODSSHDUVDV WKHPRVWIDPLOLDURQHDVLWXVHVNQRZOHGJH
DQG H[SHULHQFH WKDW KDV EHHQ JDLQHG IRU PDQ\ \HDUV
7KHUHIRUHWKHVXSSOLHUFDQXVHWKHWUDGLWLRQDOEXVLQHVVPRGHO
SURGXFWSULFHDQGDGGYDOXHE\DGGLWLRQDOVHUYLFHVZLWKWKH
DLPV RI LPSURYLQJ RU UHVWRULQJ WKH IXQFWLRQDOLW\ RI WKH
SURGXFW VXFKDV WKURXJKPDLQWHQDQFHDQG UHSDLU EDVLF ILHOG
VHUYLFHVDQGLQVSHFWLRQ
,Q XVHRULHQWHG 366V WKH WUDGLWLRQDO SURGXFW VWLOO SOD\V D
FHQWUDO UROH EXW WKH SURGXFW VWD\V LQ RZQHUVKLS ZLWK WKH
SURYLGHU DQG LV PDGH DYDLODEOH LQ D GLIIHUHQW IRUP DQG
VRPHWLPHV VKDUHGE\ DQXPEHURI XVHUV7KHSURYLGHU NHHSV
WKH SURSHUW\ ULJKWV RI WKH SURGXFW DQG PD\ KDYH WKH
UHVSRQVLELOLW\IRULWVXWLOL]DWLRQFRQGLWLRQVWLPHO\LQVWDOODWLRQ
PDLQWDLQ XSJUDGH HWF 7KH FXVWRPHU SD\V D IHH IL[HG RU
EDVHGRQWKHLQWHQVLW\RIXVDJHWRJDLQDFFHVVWRLW
,QUHVXOWRULHQWHG366VWKHFOLHQWDQGSURYLGHULQSULQFLSOH
DJUHH RQ D UHVXOW DQG WKHUH LV QR SUHGHWHUPLQHG SURGXFW
LQYROYHG >@ 7KH FXVWRPHU SD\V D IHH WKDW GHSHQGV RQ WKH
DFKLHYHPHQW RI D FRQWUDFWXDOO\ VHW UHVXOW LQ WHUPV RI
SURGXFWV\VWHP SHUIRUPDQFH RU RXWFRPH RI LWV XVDJH 7KH
YDOXHIRUWKHFXVWRPHULVJHQHUDWHGE\WKHUHGXFWLRQRILQLWLDO
LQYHVWPHQWWKHPLQLPL]DWLRQRIRSHUDWLRQDOFRVWVDQGULVNV
7KH7&2PHWKRGRORJ\
'DWLQJEDFNWRWKHILUVWKDOIRIWKHWZHQWLHWKFHQWXU\IRUWKH
HYDOXDWLRQRISXUFKDVHVDQG VXSSOLHUV WKH7&2FRQFHSWZDV
SRSXODUL]HG LQ  E\ WKH *DUWQHU &RQVXOWLQJ *URXS DV D
FRVWHYDOXDWLRQPHWKRGIRU,&7LQYHVWPHQWV>@%HWZHHQWKH
¶V DQG WKH HDUO\ ¶V (OOUDP >@ 'HJUDHYH DQG
5RRGKRRIW >@DQG)HUULQDQG3ODQN>@FRQWULEXWHGWR
WKHRUHWLFDOGHYHORSPHQWRIWKH7&2PHWKRGRORJ\,QWKHODVW
 \HDUV WKH 7&2 PHWKRGRORJ\ KDV GHILQLWHO\ JDLQHG
UHFRJQLWLRQDVDYDOLGFRVWHYDOXDWLRQPHWKRGIRUSURGXFWVDQG
VHUYLFHV
,Q SDUWLFXODU WKH 7&2 PHWKRGRORJ\ KDV EHHQ DSSOLHG WR
PDLQ GXUDEOH JRRGV LQGXVWULHV VXFK DV ,&7 DQG HOHFWURQLFV
HJ >@ DXWRPRWLYH DQG PRWRU YHKLFOHV HJ >@
PDFKLQHU\HJ>@DQGHQHUJ\HTXLSPHQWHJ>@
'HVSLWH FRQVLGHULQJ YDULRXV PRGHO REMHFWV 7&2 PRGHOV RI
GXUDEOHJRRGVDUHW\SLFDOO\EDVHGRQWKHIROORZLQJGDWD
)LJ$WD[RQRP\RISURGXFWVHUYLFHV\VWHPV>@
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x WHFKQLFDO GDWD HJ VWDQGDUG SURGXFWLRQ FDSDFLW\ RI D
PDFKLQH ZKLFK GHSHQG RQ WHFKQRORJLFDO IHDWXUHV RI WKH
FRQVLGHUHGSURGXFW
x RSHUDWLRQDO PRGDOLWLHV DGRSWHG E\ WKH HQG XVHU HJ
SODQQHG RXWSXW RI D PDFKLQH PDLQWHQDQFH IUHTXHQF\
ZKLFKKLJKO\DIIHFWFRVWVRISURGXFWXWLOL]DWLRQ
x FRVWV RI SURGXFWLRQ IDFWRUV RU UHVRXUFHV FRQVXPHG E\ RU
LQWHUDFWLQJZLWKWKHJRRGHJFRVWRIHQHUJ\FRQVXPHGE\
DPDFKLQHFRVWRIPDFKLQHRSHUDWRUVDQGVXSHUYLVRUV
0RUHRYHUDXWKRUVDJUHHWKDW WKH7&2PRGHORIDSURGXFW
VKRXOGFRQVLGHUFRVWVDVVRFLDWHGZLWKXVLQJDJLYHQLWHPRYHU
LWV HQWLUH OLIHWLPH >@ DORQJZLWKFRVWVRI VXSSOLHU VHOHFWLRQ
SULRUWRSURGXFWSXUFKDVLQJ>@DQGHQGRIOLIHFRVWV>@
7&2IRU366
366UHODWHG OLWHUDWXUH KDV DFNQRZOHGJHG WKDW D OLPLWHG
DWWHQWLRQ KDV EHHQ GHYRWHG WR WKH DGRSWLRQ RI 7&2UHODWHG
PHWKRGV IRU WKH DQDO\VLV RI 366 >@ DV D UHVXOW WKH
TXDQWLILFDWLRQ RI WKH HQYLURQPHQWDO DQG HFRQRPLF EHQHILWV
DFKLHYDEOH WKURXJK 366V ZLWK D OLIHF\FOH SHUVSHFWLYH LV QRW
GLIIXVHG \HW LQ WKH VFLHQWLILF OLWHUDWXUH DV ZHOO DV LQ WKH
PDQDJHULDOSUDFWLFH>@
0HWKRGRORJLFDO KHWHURJHQHLWLHV DQG WHUPLQRORJLFDO
DPELJXLWLHVLQFXUUHQW7&2EDVHGPRGHOVVWDQGRXWDVPDMRU
OLPLWDWLRQV WR WKH XVH RI 7&2 IRU 366V >@ +RZHYHU WKH
DGRSWLRQRID7&2SHUVSHFWLYHPD\DOORZ>@
x FRPSDULQJ WKH WRWDO FRVW RI D WUDGLWLRQDO SURGXFW RIIHULQJ
DQGRI366EXVLQHVVPRGHOV RI WKH WKUHH W\SHVPHQWLRQHG
LQVHFWLRQ
x VKRZLQJKRZGLIIHUHQW366UHYHQXHVPRGHOFDQLPSDFWRQ
WKHHFRHIILFLHQF\RIWKHSURGXFW
x SURYLGLQJ ERWK WR FXVWRPHUV DQG PDQXIDFWXUHUV WKH
HYDOXDWLRQ RI GLIIHUHQW 366 DOWHUQDWLYHV DORQJ ZLWK WKHLU
UDQJHRIHFRHIILFLHQF\
$V VKRZQ LQ )LJ  WZR DOWHUQDWLYH RSWLRQV DUH DYDLODEOH
UHJDUGLQJWKHRZQHUVKLSDQGXWLOL]DWLRQRIDOXPLQXPPHOWLQJ
IXUQDFHV
 LQKRXVH PHOWLQJ 7KH GLH FDVWLQJ FRPSDQ\ SXUFKDVHV
DOXPLQXPLQJRWV IURPVXSSOLHUV HJVPHOWHUVDQGXVHVD
PHOWLQJIXUQDFHWRFDUU\RXWWKHSURGXFWLRQRIGLHFDVWLQJV
ZKLFKUHVXOWVLQWKHDGRSWLRQRIDSXUHSURGXFWDSSURDFK
)LJ0HWDOVXSSO\PHWKRGVLQWKHDOXPLQLXPVXSSO\FKDLQ
PROWHQ DOXPLQXP VXSSO\ 7KH GLH FDVWLQJ FRPSDQ\ LV
GLUHFWO\ SURYLGHGZLWK PROWHQ DOXPLQXP E\ LWV VXSSOLHUV
,Q RWKHU ZRUGV WKH GLH FDVWLQJ FRPSDQ\ SXUFKDVHV D
³PHOWLQJVHUYLFH´IURPRWKHUFRPSDQLHVZKLFKUHVXOWVLQD
VKLIWWRZDUGVDXVHRUUHVXOWRULHQWHG366DSSURDFK>@
7KLV SDSHU H[SORUHV WKH ILUVW VFHQDULR LH ³SXUH SURGXFW´
DSSURDFK UHVXOWV REWDLQHG WKURXJK WKH 7&2 PRGHO RI LQ
KRXVH PHOWLQJ IXUQDFHV VHUYH DV D EHQFKPDUN IRU WKH
HFRQRPLF HYDOXDWLRQ RI WKH VHFRQG VFHQDULR LH 366
DSSURDFK ZKLFK ZLOO EH DGGUHVVHG E\ WKH QH[W VWHS RI WKLV
UHVHDUFKSURMHFW
0RGHOFRQVWUXFWLRQ
'DWDFROOHFWLRQ
7DEOH  VXPPDUL]HV WKH PRVW UHOHYDQW LQSXW GDWD WR WKH
7&2PRGHORIDOXPLQXPPHOWLQJIXUQDFHVFROOHFWHGWKURXJK
FDVHVWXGLHVRIDOXPLQXPGLHFDVWLQJFRPSDQLHV
7DEOH5HOHYDQWLQSXWGDWDWRWKHPRGHO
 $ % & '
&RPSDQ\VL]H 0HGLXP 6PDOO 0HGLXP 6PDOO
$OXPLQXPRXWSXW
WRWDO>WRQ\HDU@
   
<HDUO\ZRUNFDOHQGDU
>ZHHNVîGD\VîKRXUV@
îî îî îî îî
)RXQGU\DUHDVWDII
WRWDO>)7(VKLIW@
   
1RRIIXUQDFHVWRZHU
UHYHUEHUDWRU\FUXFLEOH
   
3URMHFWHGOLIHWLPHRI
IXUQDFHV>\HDUV@
   
&HQWUDOL]HGIXUQDFHV 1R 1R <HV <HV
0XOWLDOOR\SURGXFWLRQ 1R <HV 1R 1R
6FKHGXOHGVWRSVRI
IXUQDFHV
+ROLGD\V +ROLGD\V
ZHHNHQGV
+ROLGD\V +ROLGD\V
)UHTXHQF\RIURXWLQH
PDLQWHQDQFH>\HDU@
   

 ( ) * +
&RPSDQ\VL]H 0HGLXP 6PDOO 0HGLXP 0HGLXP
$OXPLQXPRXWSXW
WRWDO>WRQ\HDU@
   
<HDUO\ZRUNFDOHQGDU
>ZHHNVîGD\VîKRXUV@
îî îî îî îî
)RXQGU\DUHDVWDII
WRWDO>)7(VKLIW@
   
1RRIIXUQDFHVWRZHU
UHYHUEHUDWRU\FUXFLEOH
   
3URMHFWHGOLIHWLPHRI
IXUQDFHV>\HDUV@
   
&HQWUDOL]HGIXUQDFHV <HV <HV <HV <HV
0XOWLDOOR\SURGXFWLRQ <HV <HV 1R <HV
6FKHGXOHGVWRSVRI
IXUQDFHV
+ROLGD\V +ROLGD\V +ROLGD\V +ROLGD\V
)UHTXHQF\RIURXWLQH
PDLQWHQDQFH>\HDU@
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$V WKH FDVH VWXGLHV ZHUH FRQGXFWHG RYHU D SHULRG RI 
PRQWKV WKH FRVWV RI SURGXFWLRQ IDFWRUV DUH VWDQGDUGL]HG WR
UHPRYH WKH HIIHFW RI PDUNHW SULFHV IOXFWXDWLRQV RQ WKH
IXUQDFHV7&26XFK³VWDQGDUG´FRVWVEDVHGRQDFWXDO,WDOLDQ
PDUNHWSULFHVDVRI-XO\LQFOXGH
x XQLWFRVWRIQDWXUDOJDV>¼1Pñ@
x XQLWFRVWRIDOXPLQXP>¼NJ@
x XQLWFRVWRIODERU>¼)7(ā\HDU@
$OO RI WKH LQWHUYLHZHG FRPSDQLHV DUH 60(V DQG SHUIRUP
LQKRXVHPHOWLQJ&RPSDQLHV&*DQG+FRPELQH IRUDERXW
 RI WKH RYHUDOO DOXPLQXP RXWSXW RI WKH VDPSOH 2Q WKH
ZKROHDOXPLQXPPHOWLQJIXUQDFHVDUHDQDO\]HGLQFOXGLQJ
x JDVILUHGFUXFLEOHIXUQDFHV>@DOXPLQXPLVLQWURGXFHGLQ
D PRYDEOH RU IOLSSLQJ FRQWDLQHU DQG LV OLTXHILHG YLD KHDW
FRQGXFWLRQ E\ DQ H[WHUQDO EXUQHU 'XH WR SRRU WKHUPDO
HIILFLHQF\ DQG UHGXFHG GLPHQVLRQV WKHVH IXUQDFHV DUH
JHQHUDOO\VXLWDEOHIRUVPDOOVFDOHSURGXFWLRQ
x UHYHUEHUDWRU\ IXUQDFHV >@ DOXPLQXP LV LQWURGXFHG LQ D
PHOWLQJFKDPEHUDQGLVOLTXHILHGYLDKHDWUDGLDWLRQE\DVHW
RI EXUQHUV LQVWDOOHG LQ WKH VLGHZDOOV RU LQ WKH URRI RI WKH
FKDPEHU'XH WRKLJKSURGXFWLRQ FDSDFLW\ WKHVH IXUQDFHV
DUH JHQHUDOO\ VXLWDEOH IRU PHGLXP DQG ODUJHVFDOH
SURGXFWLRQ
x WRZHU IXUQDFHV >@ DOXPLQXP LV ORDGHG DW WKH WRS RI D
YHUWLFDO SUHKHDWLQJ WRZHU EHIRUH GHVFHQGLQJ LQWR WKH
PHOWLQJ FKDPEHU ZKLFK KDV WKH VDPH VWUXFWXUH DV D
UHYHUEHUDWRU\IXUQDFH7KHKRWJDVVWUHDPSURGXFHGE\WKH
PHOWLQJSURFHVVLVFRQYH\HGWKURXJKWKHSUHKHDWLQJWRZHU
DQGKHDWV WKH VROLG DOXPLQXPEHIRUH LW HQWHUV WKHPHOWLQJ
FKDPEHU 7KXV WRZHU IXUQDFHV KDYH KLJKHU WKHUPDO
HIILFLHQF\WKDQUHYHUEHUDWRU\IXUQDFHV
$FFRUGLQJO\WRZHUIXUQDFHVDUHDGRSWHGE\PHGLXPVL]HG
FRPSDQLHV&*DQG+RQO\ZKHUHDV UHYHUEHUDWRU\ IXUQDFHV
DUHDGRSWHGE\ERWKVPDOODQGPHGLXPVL]HGFRPSDQLHV2Q
WKHRWKHUKDQGFUXFLEOHIXUQDFHVDUHXVHGRQO\E\VPDOOVFDOH
SURGXFWLRQ FRPSDQLHV $ DQG % ZKLFK DOVR DGRSW D
³GHFHQWUDOL]HG´PDFKLQHOD\RXWLHHYHU\IXUQDFHLVDVVLJQHG
³RQ´WRDVLQJOHGLHFDVWLQJPDFKLQH
$WODVWDOOFRPSDQLHVVFKHGXOHIXUQDFHVWXUQLQJRIIGXULQJ
KROLGD\V DQG SHUIRUP URXWLQH PDLQWHQDQFH DFWLYLWLHV GXULQJ
WKRVH VFKHGXOHG VWRSV 8QOLNH RWKHU FRPSDQLHV % WXUQV RII
VRPH IXUQDFHV DOVR GXULQJZHHNHQGV WR DYRLG UXQQLQJ WKHP
ZKLOHWKHSURFHVVHGDOOR\LVEHLQJFKDQJHG
&RVWHOHPHQWV
%DVHG RQ ILQGLQJV IURP WKH OLWHUDWXUH UHYLHZ DQG IURP
LQWHUYLHZV ZLWK GLH FDVWLQJ FRPSDQLHV WKH OLIHWLPH RI D
PHOWLQJIXUQDFHFRQVLVWVRIWKHIROORZLQJVWDJHV
x UHVHDUFKDQGVHOHFWLRQWKHQHHGIRUDQHZPHOWLQJIXUQDFH
DULVHV DQG WKH GLH FDVWLQJ FRPSDQ\ LGHQWLILHV WKH PRVW
VXLWDEOHIXUQDFHPRGHOIRULWVQHHGV
x SXUFKDVHDQGFRPPLVVLRQLQJ WKHIXUQDFHEHFRPHVRZQHG
E\ WKH GLH FDVWLQJ FRPSDQ\ DQG LVPDGH DYDLODEOH WR WKH
FRPSDQ\SHUVRQQHO
x XWLOL]DWLRQ WKH IXUQDFH LV IXOO\ IXQFWLRQDO DQG LV DFWXDOO\
RSHUDWHGE\WKHGLHFDVWLQJFRPSDQ\
x PDLQWHQDQFHDFWLYLWLHVQHHGHGWRSUHVHUYHRUWRUHVWRUHIXOO
IXQFWLRQDOLW\RIWKHIXUQDFHDUHFDUULHGRXW
x GHFRPPLVVLRQLQJ WKH GLH FDVWLQJ FRPSDQ\ GHFLGHV WR
GLVSRVHRIWKHIXUQDFHDQGUHQRXQFHWRRZQDQGXVHLW
2QWKHRWKHUKDQGWKH7&2RIDOXPLQXPPHOWLQJIXUQDFHV
LVLPSDFWHGE\KHWHURJHQHRXVSURGXFWLRQIDFWRUVQDPHO\
x WKHIXUQDFHLWVHOI
x WRROVDQGPDFKLQHU\³W	P´HTXLSPHQWDQGPDFKLQHV
XVHGWRVXSSRUWWKHPHOWLQJSURFHVVHJDXWRPDWLFORDGLQJ
DQGXQORDGLQJV\VWHP
x HQHUJ\SRZHUVRXUFHVFRQVXPHGE\WKHIXUQDFH$FWXDOO\
DOORIWKHVWXGLHGPHOWLQJIXUQDFHVDUHJDVILUHG
x ODERU SHUVRQQHO DVVLJQHG WR WKH IXUQDFH HJ RSHUDWRUV
VXSHUYLVRUVHWF
x PDWHULDOV GLUHFW DQG LQGLUHFW JRRGV FRQVXPHG E\ WKH
IXUQDFHHJDOXPLQXPZDVWHGGXHWRPHOWLQJORVVHVHWF
%\FRPELQLQJWKHILYHOLIHVSDQVWDJHVDQGWKHILYHUHVRXUFH
FDWHJRULHVOLVWHGDERYHWZHQW\ILYHFRVWHOHPHQWVFRQVWLWXWLQJ
WKH7&2RIDPHOWLQJDOXPLQXPIXUQDFHFDQEHLGHQWLILHGDQG
RUJDQL]HG LQWR WKH ³7&2 PDWUL[´ VKRZQ LQ 7DEOH  )RU
LQVWDQFH FRVW HOHPHQW ³&´ LV WKH FRVW RI HQHUJ\ FRQVXPHG
GXULQJIXUQDFHXWLOL]DWLRQ
)RUHDFKFRVWHOHPHQWDQDSSURSULDWHFRPSXWDWLRQIRUPXOD
LV GHILQHG DQG UHILQHG DFFRUGLQJ WR HPSLULFDO ILQGLQJV IURP
WKHFDVHVWXGLHV7KH7&2RIDQDOXPLQXPPHOWLQJIXUQDFHLV
REWDLQHGE\VXPPLQJXSDOOWKHFRVWHOHPHQWVLQWKH³7&2
PDWUL[´ DQGGLYLGLQJ WKH UHVXOWLQJ FRVW E\ WKHRYHUDOO RXWSXW
RYHU WKH IXUQDFH OLIHWLPH WKXV H[SUHVVLQJ 7&2 DV >¼WRQ@
7KLV LV FRQVLVWHQW ZLWK FXUUHQW SUDFWLFHV LQ WKH ,WDOLDQ GLH
FDVWLQJLQGXVWU\
(PSLULFDOILQGLQJV
5HVXOWV RI WKH DQDO\VHV FDUULHG RXW WKURXJK WKH PRGHO
LQGLFDWHWKDWIXUQDFHVLQVWDOOHGE\WKHVDPSOHFRPSDQLHVKDYH
RQ DYHUDJH D 7&2 RI  ¼WRQ &RVWV GXULQJ WKH
XWLOL]DWLRQVWDJHFRPELQHIRUDERXWRIWKHIXUQDFH7&2
ZKHUHDV WKHFRQWULEXWLRQRIRWKHU OLIHWLPHVWDJHV LVPDUJLQDO
$V VKRZQ LQ )LJ  IXUQDFHV 7&2 LV KLJKO\ LPSDFWHG E\
PDWHULDOV  ODERU  DQG HQHUJ\  ZKHUHDV
DFTXLVLWLRQ FRVWV RI IXUQDFH WRROV DQG RWKHU PDFKLQHU\
FRQWULEXWHPDUJLQDOO\WRWKHFRVWVRYHUIXUQDFHVOLIHWLPH
$JJUHJDWH UHVXOWV RI WKH DQDO\VHV LQGLFDWH WKDW WRZHU
IXUQDFHVKDYHRQDYHUDJHWKHORZHVW7&2DPRQJWKHVDPSOH
 ¼WRQ DV WKH\ EHQHILW IURP VXSHULRU WKHUPDO
HIILFLHQF\DQGSURGXFWLRQ\LHOGVHH)LJ

7DEOH³7&2PDWUL[´RIDOXPLQXPPHOWLQJIXUQDFHV
/LIHWLPHVWDJHVĺ

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7	P $ % & ' (
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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0DWHULDOV $ % & ' (
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2QWKHRWKHUKDQGFUXFLEOHIXUQDFHVKDYHWKHKLJKHVW7&2
¼WRQGXHPRVWO\WRSRRUHIILFLHQF\DQGXQVXLWDELOLW\
WRKLJKSURGXFWLRQRXWSXWV
%HVWSHUIRUPLQJ FRPSDQLHV & ( * + DOVR DGRSW D
³FHQWUDOL]HG´ OD\RXW ZKLFK FRQVLVWV LQ PHGLXP RU ODUJH
VFDOHGIXUQDFHVVHUYLQJDOOWKHDYDLODEOHGLHFDVWLQJPDFKLQHV
WKLV DOORZV IXUQDFHV WR SURGXFH ODUJH RXWSXWV ZLWKRXW EHLQJ
VLJQLILFDQWO\DIIHFWHGE\³ERWWOHQHFN´GLHFDVWLQJPDFKLQHV
,QDQDO\]LQJFRVWJDSVDPRQJGLIIHUHQWFRPSDQLHVVHH)LJ
 IRU WKH UHVXOWV WKH FRQWULEXWLRQ RI KHWHURJHQHRXV IDFWRUV
QHHGV WR EH FRQVLGHUHG 6FKHGXOHG SURGXFWLRQ RXWSXW LV
FHUWDLQO\ D GLIIHUHQWLDWLQJ IDFWRU FRPSDQLHV & ( * +
SURGXFH PRUH WKDQ  WRQ\HDU RI PROWHQ DOXPLQXP DQG
DUHFKDUDFWHUL]HGE\ORZIXUQDFHV7&2UDQJLQJIURP
WR  ¼WRQ RQ WKH RWKHU KDQG FRPSDQLHV $ % ' )
SURGXFHOHVVWKDQWRQ\HDURIPROWHQDOXPLQXPDQGLQFXU
KLJK7&2UDQJLQJIURPWR¼WRQ
2YHUVWDIILQJRIDPHOWLQJ IXUQDFH UHVXOWV LQKLJK IXUQDFHV
7&2DV ODERU LV WKHRQO\³IL[HG´FRVWDPRQJ WKRVH LQFXUUHG
GXULQJ WKH XWLOL]DWLRQ VWDJH 2YHUVL]LQJ SURGXFWLRQ FDSDFLW\
DPSOLILHVWKHQHJDWLYHHIIHFWRIRYHUVWDIILQJRQIXUQDFHV7&2
DV LQ WKH FDVH RI FRPSDQLHV % ' DQG ) ZKLFK LQFXU
VLJQLILFDQWO\KLJKHUODERUFRVWVWKDQWKHVDPSOHDYHUDJH
)LJ%UHDNGRZQRIDYHUDJHIXUQDFHV7&2
)LJ%UHDNGRZQRIIXUQDFHV7&2E\W\SHRIIXUQDFHFRPSDUHGWRVDPSOH
DYHUDJH

)LJ%UHDNGRZQRIIXUQDFHV7&2E\FRPSDQ\FRPSDUHGWRVDPSOH
DYHUDJH
$WODVWVFKHGXOLQJIXUQDFHVWRSVGXULQJ³VKRUW´SURGXFWLRQ
LQWHUUXSWLRQVHJZHHNHQGVDVLQWKHFDVHRIFRPSDQ\%LV
D FRXQWHUSURGXFWLYH VWUDWHJ\ VLQFH FRVWV RI IXUQDFH VZLWFK
RQRYHUFRPHFRVWVRIKROGLQJSURFHVVUHVXOWLQJLQHQHUJ\FRVW
LQFUHDVH &RPSDQ\ $ LQFXUV D VLPLODU FRVW RI HQHUJ\ DV
FRPSDQ\ % EXW WKLV LV PRVWO\ GXH WR WKH XVH RI HQHUJ\
LQHIILFLHQWFUXFLEOHIXUQDFHV
,QFRQFOXVLRQWKHIROORZLQJVHHPWREHHIIHFWLYHOHYHUVIRU
IXUQDFHV7&2UHGXFWLRQ
x VHOHFWLQJ HQHUJ\HIILFLHQW IXUQDFHV VXFK DV ODUJHVL]HG
UHYHUEHUDWRU\RUWRZHUIXUQDFHV
x VFDOLQJSURGXFWLRQFDSDFLW\RIIXUQDFHVWRSURMHFWHGRXWSXW
WRDYRLGIXUQDFHVXQGHUXWLOL]DWLRQ
x VHOHFWLQJ FHQWUDOL]HG PDFKLQH OD\RXW ZKLFK IDFLOLWDWHV
SURGXFWLRQFDSDFLW\EDODQFLQJEHWZHHQWKHIXUQDFHDQGWKH
GLHFDVWLQJPDFKLQHV
x VFKHGXOLQJIXUQDFHVWRSVGXULQJKROLGD\VRQO\
x PLQLPL]LQJ WKHQXPEHURI HPSOR\HHVDVVLJQHG WR IXUQDFH
DOVRWKURXJKUHGXFWLRQRIWKHQXPEHURIGDLO\ZRUNVKLIWV
x DGRSWLQJVSHFXODWLYHSURFXUHPHQWVWUDWHJLHVWRUHGXFHDQG
VWDELOL]HWKHSXUFKDVHSULFHVRIHQHUJ\DQGPDWHULDO
&RQFOXVLRQV
7KLVSDSHULVSDUWRIDQRQJRLQJUHVHDUFKSURMHFWDQGLWLVD
ILUVW DWWHPSW WRDSSO\ WKH7&2FRQFHSW WRDOXPLQXPPHOWLQJ
IXUQDFHVZLWKWKHSXUSRVHRIVXSSRUWLQJ366GHVLJQIURPWKH
PDQXIDFWXUHUV¶ SHUVSHFWLYH DQG DFTXLVLWLRQ IURP WKH
FXVWRPHU¶VSHUVSHFWLYHFKRLFHV
7KHSUHOLPLQDU\ UHVHDUFKSUHVHQWHG KHUH VWLOOV FRQVLGHUV D
SXUH SURGXFW PRGHO RQO\ FRXSOHG ZLWK DGGLWLRQDO VHUYLFHV
)XWXUH VWHSV RI WKLV UHVHDUFK ZLOO LQFOXGH WKH DVVHVVPHQW RI
GLIIHUHQW366 W\SHVRIRIIHULQJ LQSDUWLFXODUXVHDQG UHVXOW
RULHQWHG
5HVXOWV RI WKH HPSLULFDO DQDO\VHV VXJJHVW SRVVLEOH PRGHO
DSSOLFDWLRQVRILQWHUHVWWRERWKUHVHDUFKHUVDQGSUDFWLWLRQHUV
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$W ILUVW WKH PRGHO FDQ EH XVHG WR LGHQWLI\ WKH PDLQ
GHWHUPLQDQWV RI IXUQDFHV 7&2 ZKLFK DOORZV WR GHILQH
VSHFLILFFRVW UHGXFWLRQ LQWHUYHQWLRQ ,QSDUWLFXODU WKH VWXGLHG
FRPSDQLHV LQFXU FRVWV UDQJLQJ IURPDERXW  WR(XURV
SHU WRQRIPROWHQ DOXPLQXPGXH WR IXUQDFHVRZQHUVKLS DQG
XWLOL]DWLRQ7KLVHYDOXDWLRQOHDGVWRLGHQWLI\DFWLRQVWRUHGXFH
VXFK FRVWV HJ WKURXJK HQHUJ\HIILFLHQW IXUQDFHV VFDOH
HFRQRPLHVE\LQVWDOOLQJFHQWUDOL]HGODUJHVL]HGIXUQDFHV
6HFRQGO\ WKH PRGHO FDQ EH XVHG DV D VXSSRUW WRRO E\
SUDFWLWLRQHUV IRU WKH VHOHFWLRQ RI D QHZ IXUQDFH (FRQRPLF
YLDELOLW\ RI UHSODFLQJ D IXUQDFH FXUUHQWO\ RZQHG E\ WKH
FRPSDQ\ZLWKD³QHZ´IXUQDFHFDQEHDVVHVVHGDVZHOO$OVR
WKHPRGHOFDQEHXVHGWRLGHQWLI\SUHIHUUHGIXUQDFHRSHUDWLRQ
VWUDWHJLHV VXFK DV WKH PRGLILFDWLRQ RI SURGXFWLRQ PL[ RYHU
WZR RUPRUH IXUQDFHV RU WKHPRGLILFDWLRQ RI IUHTXHQF\ DQG
GXUDWLRQRIVFKHGXOHGIXUQDFHVWRSV
$WODVWWKHPRGHOZRXOGDOORZDVVHVVLQJWKHHFRHIILFLHQF\
RI GLIIHUHQW 366 DOWHUQDWLYHV $OWKRXJK D TXDQWLWDWLYH
HYDOXDWLRQRIGLIIHUHQW366W\SHVKDVQRWEHHQFDUULHGRXW\HW
SUHOLPLQDU\ LQVLJKWV FDQ EH GUDZQ 7KH 7&2 PHWKRGRORJ\
DOORZVHYDOXDWLQJWKHLPSDFWRISURGXFWUHODWHGVHUYLFHVHJ
PDLQWHQDQFHFRQWUDFWVRXWVRXUFHGRSHUDWLRQVRQWKHUHVXOWLQJ
GRZQWLPH HQHUJ\ FRQVXPSWLRQ DQG ORVVHV ZKLFK LQ WXUQ
DOORZVDQDO\]LQJWKHEHQHILWVRIDVKLIWIURPD³SXUHSURGXFW´
DSSURDFK WRZDUGV D SURGXFWRULHQWHG 366 W\SH ,Q DGGLWLRQ
PRYLQJWRXVHRUUHVXOWRULHQWHG366W\SHVD7&2PRGHOFDQ
EH XVHG WR DVVHVV WKH EHQHILWV RI IXUQDFHV FHQWUDOL]DWLRQ ,Q
VXFK V\VWHP WKH DQDO\VHG FDVH FRPSDQLHV EX\ WKH ³PHOWLQJ
VHUYLFH´ IURPD ODUJH VXSSOLHURUJDQL]DWLRQ >@ZLWKDSD\
SHUXQLW RU DQ RXWFRPHEDVHG SD\LQJ VFKHPH LQVWHDG RI
PHOWLQJDOXPLQXPLQKRXVH
%H\RQG DGRSWLQJ D SXUH SURGXFW DSSURDFK WKH FXUUHQW
UHVHDUFK KDV RWKHU OLPLWDWLRQV WKDW ZLOO EH RYHUFRPH LQ LWV
QH[WVWHSV
x OLPLWHGQXPEHURIFDVHVWXGLHV $OWKRXJKWKHFROOHFWHG
GDWDDOORZWRVWUXFWXUHWKHPRGHODQGWRLGHQWLI\WKHPDMRU
GHWHUPLQDQWV RI D IXUQDFH 7&2 UHVXOWV DFFXUDF\ ZRXOG
FHUWDLQO\LPSURYHZLWKDODUJHULQIRUPDWLRQGDWDEDVH
x DGRSWLRQRIVWDWLFVLPXODWLRQDSSURDFK7KHFXUUHQWPRGHO
SURYLGHV D ³VQDSVKRW´ RI IXUQDFH FRVWV EDVHG RQ FRQVWDQW
LQSXW GDWD ZKLFK OLPLWV WKH RSSRUWXQLW\ RI DQDO\]LQJ WKH
WLPHYDU\LQJEHKDYLRURIDPHOWLQJIXUQDFH
x PRQRGLPHQVLRQDO VHQVLWLYLW\ DQDO\VLV 6HQVLWLYLW\ RI
IXUQDFH7&2WRPRGHOLQSXWVLVHYDOXDWHGE\FKDQJLQJRQH
IDFWRU DW D WLPH FHWHULV SDULEXV+RZHYHU VHYHUDOPRGHO
LQSXWVDUHLQWHUGHSHQGHQWRUFRQIOLFWLQJZLWKHDFKRWKHU
x IRFXVRQPHOWLQJIXUQDFHVRQO\7KHFXUUHQWPRGHOQHJOHFWV
DOOSURFHVVHVZKLFKWDNHSODFHEHIRUHDOXPLQXPLQJRWVDQG
VFUDSVDUHORDGHGLQWKHIXUQDFHDQGDIWHUPROWHQDOXPLQXP
LV PDGH DYDLODEOH WR WKH GLH FDVWLQJ PDFKLQHV $V D
FRQVHTXHQFHWKHXQLWDU\7&2UHVXOWLQJIURPWKHPRGHOLV
DYDOLGFRVWHIIHFWLYHQHVVLQGLFDWRUEXWLVDSSOLFDEOHWRWKH
IRXQGU\GHSDUWPHQWRQO\
$FNQRZOHGJHPHQWV
7KH DXWKRUV ZRXOG OLNH WR WKDQN UHVHDUFKHUV DW WKH
1RUZHJLDQ 8QLYHUVLW\ RI 6FLHQFH DQG 7HFKQRORJ\ 1718
'HSDUWPHQWRI3URGXFWLRQDQG4XDOLW\(QJLQHHULQJ IRU WKHLU
YDOXDEOHIHHGEDFNVRQWKLVUHVHDUFKZRUN
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